
The advantages of polymer-supported reactive species are
now widely recognised by organic chemists, and the exploita-
tion of these systems is developing both in academic and
industrial laboratories.1 However, in spite of the ready avail-
ability of numerous polymer-supported reagents, none of them
serves as aryl cation equivalent that performs the arylation of
nucleophilic species. Recently, our interest in electrophilic
arylation by diaryliodonium salts2 and polymer supported
synthesis3 has led to the development of polymer-supported
diaryliodonium salts, the polymeric reagents acting as effi-
cient sources of aryl cations. In this communication, we
describe their preparation and synthetic power in the arylation
of dithiocarbamates.4

For the preparation of diaryliodonium salts, a general
method involves the reaction of phenyliodine diacetate (PID)
with arenes in acidic condition.5 On the basis of this, a practi-
cal approach to polymeric diaryliodonium salts might be pro-
vided. We first prepared polymer-supported phenyliodine
diacetate (PPID) from commercially available polystyrene 
(M–w 250 000) by our previously reported method.3 The pre-
pared PPID was then treated with arenes in the presence of
sulfuric acid to obtain polymer-supported diaryliodonium
salts (Scheme 1). The conversion was proved to be successful
by IR characterization of the resulting resin. Accompanying
the rough disappearance of the characteristic peaks of PPID at
1645cm-1 (C=O) and 1290cm-1 (I–O–C), peaks at 3450cm-1

(O–H), 1180cm-1 (SO2) and 1040cm-1 (S–O) emerged indicat-
ing the presence of bisulfate counter anion. To determine the
exact capacity of functional groups, the prepared resin was
submitted to EA analysis (S). The results were acceptable (1a
1.39mmol/g; 1b 1.53mmol/g; 1c 1.47mmol/g), qualifying the
prepared resins as practical polymeric reagents.

Scheme 1

In contrast to another method solely suitable for the reaction
with arenes bearing alkoxyl groups,4b this procedure was
applicable to both nonsubstitued arenes and arenes with
alkoxyl or alkyl groups. However, satisfactory results were not
found in attempts to prepare polymeric diaryliodonium salts
with electron deficient arenes attached to the iodonium moi-
ety. This was reasonable considering that the conversion of

PPID into polymeric diaryliodonium salts was promoted by
the nucleophilicity of corresponding arenes.

As depicted in Scheme 1, the prepared polymer-supported
diaryliodonium salts were employed to effect the arylation of
dithiocarbamates. The desired aryl esters of dithiocarbamic
acids are of considerable interest because of their antimicro-
bial activity6 and synthetic application.6,7We have reported an
effective method for the preparation of them with diaryliodo-
nium salts,2b which is superior to the previous ones.7,8 For 
further improvement, immobilization of diaryliodonium salts
on polymer supports offers ease of work-up.

The recently developed liquid-phase methodology empha-
sizes the solubility of linear polymer supports.9 In optimising
our reaction condition, we found  that DMF appeared to be the
desirable solvent for the homogeneous purpose. As a result, the
polymer-supported diaryliodonium salts readily reacted with
sodium dithiocarbamates in DMF at 60–70°C to afford aryl
esters of dithiocarbamic acids in moderate yields (Table 1).

Scheme 2

Theoretically, two pathways were possible in our reaction due
to the unsymmetrical nature of polymeric diaryliodonium salts
(Scheme 2). Herein, the selectivity of polymeric diaryliodo-
nium salts was predominantly preferential to our desired route
(a), while only trace amount of iodoarenes were detected in
occasional cases. We might attribute this favorable selectivity to
factors such as the bulky macromolecule chain, the soft nucle-
ophiles, and the homogeneous reaction conditions.

In summary, we have examined the synthetic utility of poly-
meric diaryliodonium salts and achieved the arylation of
dithiocarbamates. The reaction offered a convenient isolation
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Table 1 Synthesis of aryl esters of dithiocarbamic acids 3

Entry R1 R2 Polymer m.p.(lit)°C Time Yielda

(h) %

1 CH3 CH3 1a 92–94(94–95)8c 8 51
2 C2H5 C2H5 1a 43–45(46)8c 12 42
3 –(CH2)5– / 1a 114–116(116–117)8c 12 47
4 Ph H 1a 153(148–150)2b 10 39
5 CH3 CH3 1b 111–112(111–112)8c 12 72
6 C2H5 C2H5 1b 75–76(77–78)8c 14 63
7 –( CH2)5– / 1b 117–119(118–119)8c 12 67
8 CH3 CH3 1c 95(92–93)2b 12 54
9 –( CH2)5– / 1c 101–102(102–103)8a 12 48
aProducts were characterised by 1H-NMR, IR which were con-
sistent with the literature data.2b



procedure and moderate yield. Further investigation of the
reactivity of these polymeric reagents using palladium as cat-
alyst will be reported in due course. 

Experimental

IR spectra were recorded on a PE-683 Spectrophotometer. 1H-NMR
spectra were recorded on a PMX-60 Spectrometer, using CCl4 as the
solvent with TMS as an internal standard. Elemental analyses were
carried out on a EA 1110 instrument. All melting points are uncor-
rected.

Preparation of polymer-supported diaryliodonium salts:To a mix-
ture of PPID (3.0 g), arene (30 mol) in acetic acid (200 ml), conc. sul-
furic acid (30 ml) was added dropwise with stirring. The resulting
mixture was usually homogeneous except for the preparation of 1a.
The stirring was continued for about 60h, 20h, 20h for 1a, 1b, 1c
respectively at room temperature. Water was added to precipitate the
reacted polymer. The resulting resin was filtered and washed with
ether. The dried resin weighed 3.2–3.4g.

1a dark yellow. IR (KBr): 3450, 1484, 1445, 1408, 1168, 1040,
1005, 820, 740, 680 cm-1. E.A.: S 4.35%

1b pale yellow. IR (KBr): 3450, 1484, 1445, 1408, 1180, 1070,
1005, 820cm-1. E.A.: S 4.58%

1c pale brown IR (KBr): 3450, 1570, 1487, 1408, 1255, 1175,
1030, 1005, 820m-1. E.A.: S 4.89%

Typical procedure for the synthesis of phenyl esters of N,N-
dimethyl dithiocarbanic acid: To a suspension of polymeric
diaryliodonium salt 1a (1 mmol) in DMF (10 ml), sodium N,N-
dimethyl dithiocarbamic acid (1.2 mmol) was added and the mixture
was stirred an 60–70°C. As the reaction proceeded, the resin was dis-
solved and the mixture turned to a homogenous solution. The
progress of the reaction was monitored by TLC. When the reaction
was complete as the spot of product no longer enlarged, water (5 ml)
was added to precipitate the polymer species. After filtration, the 
filtrate was extracted with ether (8 ml× 3), dried with MgSO4 and
evaporated in vacuoto afford the crude product. Pure product was
obtained by plate chromatography (petroleum ether/EtOAc=6:1) as
pale yellow solid (102 mg). m.p.92–94°C (lit.8c 94–95°C). IR (KBr):
2940, 1508, 1385, 1260, 1150, 990, 870, 690, 570cm-1. 1H-NMR
δ:3.55(s,6H), 7.55(s,5H).
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